Validation of a cell-based ELISA as a screening tool identifying anti-alphavirus small-molecule inhibitors.
Venezuelan (VEEV), eastern, and western equine encephalitis viruses, members of the genus Alphavirus, are causative agents of debilitative and sometimes fatal encephalitis. Although human cases are rare, these viruses pose a threat to military personnel, and to public health, due to their potential use as bioweapons. Currently, there are no licensed therapeutics for treating alphavirus infections. To address this need, small-molecules with potential anti-alphavirus activity, provided by collaborators, are tested routinely in live alphavirus assays utilizing time-consuming virus yield-reduction assays. To expedite the screening/hit-confirmation process, a cell-based enzyme-linked immunosorbent assay (ELISA) was developed and validated for the measurement of VEEV infection. A signal-to-background ratio of >900, and a z-factor of >0.8 indicated the robustness of this assay. For validation, the cell-based ELISA was compared directly to results from virus yield reduction assays in a single dose screen of 21 compounds. Using stringent criteria for anti-VEEV activity there was 90% agreement between the two assays (compounds displaying either antiviral activity, or no effect, in both assays). A concurrent compound-induced cell toxicity assay effectively filtered out false-positive hits. The cell-based ELISA also reproduced successfully compound dose-response virus inhibition data observed using the virus yield reduction assay. With available antibodies, this assay can be adapted readily to other viruses of interest to the biodefense community. Additionally, it is cost-effective, rapid, and amenable to automation and scale-up. Therefore, this assay could expedite greatly screening efforts and the identification of effective anti-alphavirus inhibitors.